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S WelToL” Q)
g herony Nn:%[m) oATE:(ﬁ July 195’8)
M erosect Nr: 73604-8K SPEC NR:
g U :
N /\ MANUFACTURER: Kalser . CONTRACT NR:
N\
{ Tvre TesT: Axial Loading Fetigue P. O. NR:
A
‘ suBMITTED eY: Kadger Aliwinum & Chemieal Cmp. ITEM SERIAL NR:
I. PURPOSE:

To evaluate the axial loading fatigue properties of ' 7079-Té regular
hand forgzing in longitudinal end short Aranaverse directiona as comparsd to
N ~Té and 707_5-’1‘6 aluminum allo,{ regular hand _forgings., =

/"—_’— v’_______’_—q-—‘ﬂaﬁ

Il. FACTUAL DATA:

-l+ The notehed and unnotched ratiéue spedimsna weore cut from the longitudinsl
and short transverse direction on three different sections of 3°x6*x38" forginga
subtmitted by Kaiser Aluminum & Chemisal Corp.

The notched and unnotchsd specimens were machined and mao_h_gmcally
polighed, They had & minimum test section of 0,10 in, in diaméter, The notehed
speoimens hed s theoretical stress soncentration factorﬁﬁg:_ The detailed

specimen drewings are sihown in Fig, 1 and Appendix 1,

2. The axisl loading fotigus test programwes performsd on a 300 Kg.
Sehenok fatigue testing machine at a stress ratios

A= Alterpating.gtcess = @
maan stress

3. The results of the fatigue teats of 2014-T6, 7075-T6 and 7079-T6
hand forzed sluminum alloys are plotted in Figs. 3 %o 6, Appendix 1,

;.- All thres alloys show higher unnotched fatigue strongth in the
O ' longitudinal direetion than in the short transverse direetion, ranging from 25%
' for 7075-Té to 12% for 2014-~T6 alloy. The fatigus strengths in the noteched
longitudinal and short transverse directions were rsther uniform. All three alloys | -
have & ?otched fatigue strength of 11,000 psi to 11,500 psi in both direction
&t 2x10! eycles, .
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Camperisen of the fatigue strength of the three alloys at various number of
eycles is ghown in Tedle IV, Appendlx I. The unnotched 7075-T6 in %bs
longitudinel direction had a fatigue strength of 25,000 psi at 2x10' cysles
as eaapsred to 24,000 psi for 20154-T6 and T079-T,

The unnotched 7075-~T6 in the short trsnsveress direetion had ¢
lowdet fatigue strepgth of the three materials being 20,000 pai at 2x10! eyocles,
as ocmpered to 22,000 psi for 2014-T6 spd 21,000 psi for 7079-T6. :

e In ell three alloys, more seatter occured in the unnotched short
transverse direotion then in the unnotehod longitudinel direstion, The
707%-T6 and 7075-Té unnctehed in the short transverse direotion reveal the

worst scatter. .

In general, the notehed specimens hod & more narrow scatter bend
than the unnotched, Camparison of the fatigus strengths in the different
seetions of the forgings of the three materials showeld the difference %o be

within the scatter band,
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III. ¢ xgg;;ZZ%‘
omz.ns/

1, [T/M unnotched fatigus strength of the thres elloys ranged from 25,000
psi to 20,000 psi at 2x107 eyeles. |

At 2x107 oycles, the 7075-T6 had the highest fatigue strength
(25,000 pli) in the longitudinal direction and the lowest fatigue strength
(20,000 psi) in the short transverse dirsstion.-

2, [?hc notched fatj,gue strength of the three alloys ranged from 11,000
psi %o 11,500 psi at 2x10' oyeles, The 2014«T6 had a fatigus strength of
11,500 pad at 2:107 cyoles in both dirsctions.

3. The unnotchod fatigus strength of 7079~T6 in the longitudinal directien
was slightly lower than of the 7075-Té and about the same es of the 2014-T6 ,
In the short transverse direction, however, it wes slightly higher than the
7075-T6 and slightly lover then the 2014-T6.

The notched fatigus strength of 7079-T6 was slightly lower than of
the 2014-T6 and 7075-Té in both directions. J e,

4L, In generasl, there was no esongistant fztigus ratio found in oc@perina
the three materisls and two directions,

1V, RECOSENDATIONS:

Nona
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AFPENDIX I

TABLE I

Axial Lesding Patignse Teat Duta of Regular Hand Forged
707916 AMumizum Alloy as Stress Ratio AW

Longi%ufitnel Direetion Unnotched Spsoeimen

Bpeoiman No, . Alternating Stress Cyeles $0 Rypture
int pui
AR -85 .. o . RR000 . . | . ...19,605,900 . No Pailure
AQL - 21 25,000 7.541,%00
AR - 15 ' gom 60111‘0700
Ag - 33 +000  T4912,100
ASL ~ 1A : 27,000 599,700 .
Aﬁ- - 25 . 26.000 1,011.&@
A%, - 13 ' 28,000 ‘ 563,800
AL - 23 30,000 ‘ 238,700
49L - % . 33.0w . 108.300
AZ, - 12 | 136,000 . 121,000 _
AL - 2% ’ 36,000 - 9,500
AGL = k1 ’ 42,000 }69010‘0
AJL - 32 V42,000 - . 42,800
Shor4 Transverss Direction Unnotshed Spascimen
A0S -~ 25 21,000 20,092,200 No Failure
A3 - 35 23,000 297,200
A9S - 3" - 24,000 21;1&33.300
A% - 13 24,000 ) © 1,303,990
ASS - 24 2,000 71,300
AR - 23— ,000 . 36,000
A8 - 14 © 28,000 | 104,800 _
A98 - 33 28,000 44,000
AS8 - @ 32,000 55,700
AsS - 1) 36|°°° 380909
A8 « 34 39,009 3.9
AQS - 3R 42,009 _ . ) 11,59 -
Longitufinel Directien Netahed Specimena.
ML - 21 . 11,000 20,614,100 Ne Tailure
L - 35 11,000 2.959;000
AL - 15 11,500 . 1,h49.400
B4L - 13 11,500 : 725,700 _
B - 14 A 12,008 - ' 725,100
B4l - 33 : 12,000 : 170,800
BE - 22 13,000 _ 149,000
B9L - 12 . 15,000 ' 221,300
. B -~ 34 . 16 4000 “.%9

PIL - 24 . 18,000 _ - 45,800
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TABLE I eont'd
_ s mgzm;ui Diresticn Netched Spesimens.(eont'd)
Spesinen No,

Alternating Stross Cyeles to Rytwre

indpai
BIL - 23 21,000 16 400
BIL - 32 21,000 17,000
BL - 12 24,000 14,600
BIL - 27,000 _— .. 1900
A, .Shert Transverss Direction Notehed Specimons
B3S - 1h 11,000 19,509,660 Mo Feiluwe
B3 - 35 . 11,000 10,067,000 No Yalluwe
T B9 - 15 11,500 .- 25,734,700 - No Fallwre
e P98 - 32 12,000 321,7e8
Ul 8- : 13,000 100,200
B3 - 11 13,000 125,800
B8 ~ 34 , 15,000 ) 72,860
B - 2k 17,000 - 148,600
B&S - 12 19,000 : 27,800
393 - 33 22,000 10,000
BS - A 24,000 - 15,400
B -3 - 25,000 /'/ - 10,900
B3S - 13 27,000 6,300
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APPENDIX I

"TABLE IX
O

:  Axial Losding Fatigue Test Data of Fegular Hand Forged
A _ 201 Aluminum Alloy at Stress Ratio A%00

. Loagisudinal Unnotehed Speeimen

Specimen Ko, Altcrnat}ng Stress . Cycles to Rwptwe
‘n - n!‘ . l'
ML bd 31 ﬂ;.m . 19.0 .m
w-l - u g.m 1)}. egm
M& - 3.5 . 5000 907?70155
A, - @8 26,000 7,910,860 .
ALL - 34 a7.,000 2.120.7%
- AML - 33 28,000 ) 90300
ﬂ ARL - 13 28,000 565,000
AKL - 23 32,000 . kﬁ.&
ALL - 22 36,000 150,
AL - 32 39,000 58,100
Hﬂ- - 12 ha’ooo / 53&9
m - ﬂt 520000\/ hﬁ,joo
2, Short Trensverss Tanotohed Spagimen
S - 3 23,000 : o 19,828,260 |
a8 - 24 24,000— ' 7;7‘710‘90
A8 - 13 ' 24,000 1,893,000
AN - 3% 26,000 : 356,580
L ARS - 38 28,000 . 309,200
/ / AhS - 11 ‘ 28,000 291 500
V m - 35 g‘?'m ' g;t Og
‘ AlS - 23 »000 ¢
AjS - 28 . $8,000 | ' 33.608
AS ~ 34 42,000 32,008
Al - )5 42,000 16,800
s. Longitudinal Direction Nosshed Specimen
T OBRL -2 11,500 30,746,300 No Pailwe
; + BAL - 1b 11;:000 : g.gg.‘;gg ‘ :
C BRL - )8 000 ’
(’ i 12,000 4,985,300
. ,BAL - 3h° 13,000 401,100
— BiL - 35 13,000 205,200
BhL - A 15,000 220,800
Bn‘ - 13 . )\50006 3 ,000
B4l - 12 17,000 ' 124,480
BAL - 25 17,000 45,300
BAL - 33 20,000 55,400
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, TABLE II eont'a
3. Longitudinal Direstion Natched Spsetmen (eont'd)

Spesinmen Me, Alsernating Stress Cysles to Rupture
A An % psy
m - ll ‘. ' m.m ’ @.W
BAL - 23 22,000 . :’f.fg
B - 23 27,000 . 3,
BiL - 32 27,008 . — 13,100
4. Sheort Transwerse Dirsetion Notehod Spesimen
BiS - 35 11,008 ' 25,611,160 Eo Fallm'e
By - 33 n..m ‘ 4,180 400 .
B8 - 35 12,000 21,997,980
BiS - 12 12,009 29,330,309 . i Fellure
CBiS - 22 - 12,000 -~ — o 192,000 = -
BiS - 3 13,060 842,700
. T 13,000 77,800
B8 - 19 15,008 - 9,00
L ms - 15,0007 - | 185,000 .
" BYB w 14 18,000 55,0680
A ByS = )2 22,000 ‘ 33% ,
. BiaS -~ 29 22,000 4 2%1’&09 :
. BhS - 2§ 27,000 - o e
. B4 . 32 z,000 — 12,160 ,
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APPENDIX 1

TABLE IIX

Axia) Loeding Futigue Test Data of Regular Hand Forged

LX —

7075-76 Aluainum Alloy et Stress Ratio Asco

1.0

ot

~ 3e longitudine)l Directiem Unnotohed Spesimen e

Specimen No, Al‘sonating Stresa Cyeles to Rupture
in = ped
g - % gs.g n.;g,g No Patlyure
|o JasL -132 28000 403,700
\ . ASL - 23 28,000 53,686,100
-~ ASL -15% 30,000 189,100
ASL - 34 33,000 139,000
AL 133 1060 Jiohos
ASL - 2 u:ooo 58.'1»05
A5 - 33 42,006 . k2,300
. - “0
. 2, Shert Transvers® Direction Unnotshed Spesimen - ve
t;;g - 25 20,008 m,ggg.wo ¥o Failwre
- 15 21,000 + 200
A58 - 20 22,000 k85,780
'\\ A58 - 35 22,008 bsmosw
\A58 - 3. 23,000 1,269,400
A58 - 22 23,000 58,900
/AEB o« 2 24,000 12,400
A58 - 14 24,008 79,700
re 26,000 134100
A58 - 32 32,008 34,000
A58 - 11 36,000 19,100
‘58 .. 23 350000 ”nm
A58 - 13 h2 400 8,860
ASS = 34 42,000 - - . 14,000
3 Longitusine) Directiem Notched Specimens pe= T
RERRE | A | 11,000 20,561,900 Mo Feilwre
. JmEL - 15 | 11,500 - 30,934,560 Ne Failwre
. g - alﬁ ' lé'ggg’ Bgng;;ol?;g No Nlm
BSL - 35 . 12,00 , ';gzlsoa
35l -~ 13 &\ 13,000 ' 2,300
BSL - 25 ) Hwe 295,900
MLER WOLT L5B-59




| TABLE III eont'd
.. 3¢ Llongitudipal Direstion Kotebed ZSpesimens (sont'd) \Ak"l‘q

Specimon No, Altomténg St¢rase Oyslas to Rwtuwre
—mE pEh
BSL - 34 13,000 120,990
AL - 22 _ 15,000 1044900
B5L - 31 15,000 - B,715,000
m - n R 18.”0 61.3@
‘51' - 33 - a.wa 25.#”
Bl - 3. . 82,000 23,7060
BRSL - 23 . 27,000 12,000
. BSL - 32 27,000 - S 10,360
L/’, ~
. 4o Shers Trensverse Direstion Notehod Specimen e
B58 - 34 11,000 24,000,009 Ko Feilwe
. 353 - ah 11.009 . 1’.1@;0@9- :
338 - 2 11,500 1,188,700
/ B8 - 15 11,500 1,771,600
,  pss .22 12,008 1,272,000
/ B5S - 35 12,000 379,700
\ 253 - 13 13,000 123,400
.\, 355 25 13,000 o +300
- 32 14,000 ' 116,500
. 355 -2 15,000 ‘ 48,100
,_ 35S - 22 18,000 . 29,600
BSS - 14 20,000 19,500
BSS - 3% 22,000 18,000
B.SS - 23 : 2&,000 : 10,
B5S - 1} 27,000 - : 4,600
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“

NCTICES

Wihen Government drswings, spscifications, or other data are ussd for any purpose
-othsr them in oonneetion with a definitely related Govermment procuremsnt operation,
the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Governmsnt may have formulated, furnishsd, or in
“my way supplied the maid drawings, spscificstions, or other data, is not to be
R regarded by implicetion or otherwise as in any menner licemsing the holdsr or eny
other psrson Or ecorporation, or conveying any rights or permiseion t0 menufacture,
use, or s¢ll any patented invention that mey in any way be releted thereto.

- Copies of WADC Technical Reports and Tectmical Notes should not be returned
to the Wright Air Development Center uamless rsturn is required by security '
oonsideretions, contractual odbligations or notice on & specific document,




